Connexin43 is required for production of the aqueous humor in the murine eye.
Connexin43 is a major component of the gap junctions between pigmented and non-pigmented cells of the double-layered epithelium in the ciliary body of the eye. We directly tested the hypothesis that gap junctions play a crucial role in the production of the aqueous humor by inactivating the GJA1 (connexin43) gene in the pigmented epithelium with cre-loxP technology. To accomplish this, we crossed a line expressing cre recombinase driven by the nestin promoter and a line with floxed connexin43 alleles. Resultant lines exhibited loss of connexin43 from the pigmented epithelium, iris, retinal pigment epithelium and the lens. We observed plasma proteins in the aqueous humor and pathological changes consistent with a loss of intraocular pressure. As the ciliary body is responsible for aqueous humor production, these data support the hypothesis that the gap junctions between pigmented and non-pigmented epithelium are necessary for production of the aqueous humor that is in turn required for the generation of normal intraocular pressure and nourishment of the postnatal lens. The loss of connexin43 expression in the iris correlated with a separation of the posterior pigmented epithelium from the anterior myoepithelium and with meiosis, possibly resulting from a loss of function of the dilator pupillae.